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Introduction
The pro-active displacement by public authorities of populations and the prohibition of settlement in previously settled areas can be conducted for a range of reasons. In peacetime, such reasons include the claimed need for urban redevelopment, to build large-scale infrastructure and development projects, to construct facilities for mega-events such as the Olympic Games, or to redistribute landholdings more equitably. Another set of reasons is directly related to concern for the persons temporarily evacuated or permanently evicted themselves, such as the reduction of their exposure to rising sea levels, natural hazards such as flooding or tsunami, or the protection of their public health or hygiene (Carver 2011: 244; Ocheje 2007) .
It is this latter kind of pro-active displacement with which this article is concerned, in particular the justification in international human rights law for imposing such measures. The simple rationale provided by public authorities imposing pro-active displacement is that the displacement of persons from an area of high disaster risk to an area of relatively low disaster risk safeguards lives.
Nonetheless, such displacement is usually considered only as a last resort by public authorities both during and in the aftermath of a disaster (Davis 1978; Oliver-Smith 1991; Quarantelli 1984) . . Proactive displacement can take various forms, including temporary evacuation in response to an imminent disaster or as a longer term permanent relocation measure. As a response to disaster risk, pro-active displacement is a complex option as it involves more than merely relocating persons at a location deemed to be safer than the location at which they were previously. Whether temporary or permanent, pro-active displacement often encounters resistance from those affected. Evacuation orders are often ignored and permanent relocations require by definition that homes, livelihoods, and social and political ties be newly established in the resettled area.
Thus, careful attention ought to be paid to the necessity of compulsory evacuation and relocation measures and the manner in which they are undertaken. There is an understandable reluctance to introduce human rights concepts into disaster management and practically achieving a coherent human rights-based approach to temporary evacuations, prohibitions of return and permanent relocation in the context of natural disaster is recognised as challenging. 1 A dilemma arises between the duty on public authorities to protect the right to life of those exposed to risk on the one hand and, on the other hand, the duty to respect a range of other human rights on the other, including the rights to liberty of movement and adequate housing. This dilemma is present for both temporary evacuation as well as permanent relocation. The issue of the proportionality of pro-active displacement measures become most acute where persons concerned refuse to be temporarily evacuated or to be permanently relocated.
A number of factors of relevance to international human rights law are critical to the success of such measures. Successful temporary evacuation and permanent relocation measures require the trust of affected persons in official disaster risk assessments as well as access to information concerning the risk and the measure to be introduced. Temporary evacuations must be sensitive to the varied capacity to evacuate within the affected population. Permanent relocations demand consideration of the location of the relocation site, its layout, the design of the home to be provided, if any, and the extent of participation in the resettlement process (Gaillard 2008: 33; Usamah & Haynes 2012 ). An understanding of the cultural factors influencing the decision to evacuate and/or relocate is also considered critical to the success of pro-active displacement measures as is an understanding of the potential for the redistribution of costs and benefits among relocated persons (Arnall 2014) . During the recovery efforts that followed the 2004 earthquake and tsunami in Aceh, Indonesia, a lack of consultation, information and notice prior to eviction was widespread (ActionAid 2006; Klein 2007; Barber 2008) . It has also been asserted that relocation has the potential to leave those concerned suffering from poorer mental health outcomes than those who remain in disaster-prone areas (UscherPines 2009; Najaran et al. 2001) . In response to the human rights issues raised by compulsory evacuations and permanent 'no-build' zones, national human rights institutions are increasingly monitoring their implementation. 2 This article firstly outlines the duty to protect persons subject to disaster risk that is placed on public authorities under international human rights law. It then outlines the key elements of the right to remain of those residents of areas deemed to be subject to disaster risk. Provisions of relevant guidance documents such as the IASC's Operational Guidelines on the Protection of Persons in the Event of a Natural Disaster and the Guiding Principles on Internal Displacement are also drawn upon.
After a discussion of the juridical tool of proportionality and the implications of the elusive nature of risk assessment for determining whether a measure is proportional and thus lawful, the article's central argument is then grounded in a case study from Yogyakarta, Indonesia.
The Duty to Protect versus the Right to Remain
Recent developments within the jurisprudence of international human rights law suggest that the right to life imposes a duty on public authorities to protect life from foreseeable natural disasters (Kent 2001; Fisher 2010 . In circumstances in which compulsory evacuation and permanent relocation measures are implemented against the will of the persons concerned a composite right to remain can be derived from several sources within international human rights law (Ocheje 2007: 199) . For the purposes of this article, particular attention is given to the rights to liberty of movement and adequate housing. (Sommario 2012: 327) . Any such limitation of the freedom of movement must be provided for by law, be necessary to protect national security, public order (ordre public), public health or morals or the rights and freedoms of others, and be consistent with the other rights recognised in the ICCPR, including the right to life.
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If these requirements are not fulfilled a violation of the rights contained in Article 12 (1) and (2) can be found. Any laws authorising the application of restrictions should include precise criteria and not confer discretion without limits on their implementation.
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Furthermore, any limitation must not merely serve one of the permissible purposes; restrictive measures must be necessary to protect them. Any limitation must also be proportional. The Human
Rights Committee describes what this entails in stating that limitations:
'must be appropriate to achieve their protective function; they must be the least intrusive instrument amongst those which might achieve the desired result; and they must be proportionate to the interest to be protected.' has identified a number of criteria for determining adequacy of housing, including accessibility, affordability, habitability, legal security of tenure, cultural adequacy, suitability of location, and access to essential services such as health and education. 24 CESCR recognised that the right is to be achieved progressively to the maximum of its available resources. 25 In terms of accessibility to adequate housing, the CESCR has identified 'victims of natural disasters' and 'people living in disaster prone areas' as among those disadvantaged groups that should be ensured priority consideration in the housing sphere. 26 Guideline C.2.1 of the IASC Operational Guidelines recognises that the adequacy criteria outlined above ought to be fulfilled in the provision of transitional shelter and housing to those displaced by natural disaster. The Guideline also proffers an additional criterion of adequacy relating to respect for safety standards aimed at reducing damage in cases of future disasters.
Forced evictions, potentially including coercive evacuation and/or permanent relocations of populations from disaster-prone areas, are a breach of the obligations to respect the right to legal security of tenure, defined by the CESCR in its fourth General Comment as a factor to be taken into account in assessing the adequacy of housing. Governments must refrain from conducting forced evictions and must ensure that the law is enforced against its agents or against third parties who carry out forced evictions (Barber 2008: 460 A number of other normative frameworks also provide guidance concerning how evictions may be justified in certain circumstances, including in situations of disaster risk. Principle 7 (3) of the Guiding Principles enumerates additional procedural safeguards to which authorities would have to adhere in undertaking a justified eviction in situations other than during the emergency stages of disasters. These safeguards approximate to the procedural protection enunciated above by CESCR.
In addition, the Guiding Principles highlight that a specific decision shall be taken by a State authority empowered by law to order such measures and that the authorities concerned shall endeavour to inolve those affected, particularly women, in the planning and management of their relocation. The
Handbook for Applying the Guiding Principles on Internal Displacement expands on the concrete requirements of meeting these standards. A form of procedural protection that reflects that enunciated by CESCR is provided by Guideline C.2.10 of the IASC Operational Guidelines.
However, no further detail is provided by the accompanying field manual.
'However, a field manual intended to aid in the implementation of the IASC Guidelines clarifies that return should only be prohibited if homes are in areas where there are 'real dangers;' that such restrictions should only last as long as the dangers exist; and should only be implemented if less instrusive measures are not available. Prohibition must be necessary only 'in the individual case' for 'safet, health, disaster prevention, or the implementation of reconstruction and development schemes,'
and return should be facilitated as soon as possibles.
The right to remain in areas deemed exposed to disaster risk can be derived from several sources of international human rights law. Greater understanding of how such a right is balanced with the duty to protect life is adequately balanced is thus critical. A discussion of proportionality and how disaster risk is determined is thus warranted.
Proportionality and Disaster Risk in International Human Rights Law
Proportionality is a general principle of law and concepts deploying the term proportionality play a range of roles in international and municipal law. Proportionality regulates the extent to which countermeasures that might otherwise be unlawful in international law may be deployed by a state in response to the use of force by another state. Under international humanitarian law, the proportionality principle dictates that the harm caused to civilians or civilian property by parties to an armed conflict must not be excessive in relation to the concrete and direct military advantage anticipated by an attack on a military objective. In international human rights law a proportionality concept is also deployed to determine whether measures that would otherwise be illegal such as forced evictions may be adopted in order to pursue a higher public interest goal such as the protection of life. The UN Human Rights Committee has recognised the centrality of the proportionality principle in relation to the International Covenant on Civil and Political Rights. 32 The concept of proportionality that is deployed in international human rights law is now well embedded in a range of jurisdictions and has strongly influenced the jurisprudence of regional mechanisms of human rights protection (Khosla 2010). It is this latter concept of proportionality under international human rights law that is addressed by this paper.
The proportionality test is relevant to pro-active displacement measures, including evacuations and permanent relocations. Where those participating in permanent relocations do so consensually, there is no conflict between a state's duty to protect and the right to remain and the issue of the proportionality of the measures designed to protect life vis-à-vis the right to remain does not arise.
However, in circumstances in which persons oppose their compulsory evacuation or permanent relocation, the duty to protect placed on governments must be reconciled with the right to remain. In other words, any measure designed to protect public safety or to uphold the right to life must be proportional to the consequences to the enjoyment of the right to remain.
The question arises as to how to determine proportionality between the two competing rights. Such a determination is generally composed of three sub-tests. The first requires a fit between the goals of the impugned measure and the means used to adopt it. The question to be answered here is whether the measure legitimately aims to protect the right concerned. The second calls for the application of the least harmful means in such a situation. The third sub-test requires that the damage caused to an individual by the means employed must be of appropriate proportion to the benefit stemming from it.
Key to each of the sub-tests is the determination of the extent of the disaster risk posed. Such a determination allows for a prima facie understanding of whether there is a disaster risk present that necessitates a measure that would limit the enjoyment of human rights. An accurate disaster risk assessment also allows for the determination of whether less intrusive measures could be adopted that would achieve the same result. Finally, a holistic risk assessment would also allow for an understanding of whether the means deployed, i.e. compulsory evacuation or permanent relocation, is of appropriate proportion to the mitigation of disaster risk that is thereby achieved.
Despite the centrality of risk assessment to the determination of the proportionality of evacuation and permanent relocation measures from the perspective of international human rights law, the assessment of risk is debated widely within the disaster management sphere as well as within scholarship across the natural and social sciences.Broadly speaking, debate centres around whether risks can be understood as real with an existence independent of those assessing such risks or whether risks are 
Case Study: Mount Merapi, Special Region of Yogyakarta, Indonesia
The case study was selected on the basis of the capacity to trace the underlying dynamics of the decision-making entailed in imposing a prohibition on the return of evacuees to a disaster-prone area and permanently relocating them in areas considered less disaster-prone. It illustrates the problematic nature of risk assessment and its repercussions for ensuring a rights-based approach to pro-active displacement in the Republic of Indonesia, a country highly exposed to a range of natural hazards.
Indonesia is party to all international treaties mentioned above with the exception of the European Convention on Human Rights. In 2007 it enacted a flagship national law concerning disaster management that explicitly guarantees the human rights of those affected or potentially affected by such hazards. 33 The focus of the case study is Mount Merapi, the most active volcano in Indonesia.
Straddling the border of the provinces of Special Region of Yogyakarta and Central Java, it derives its name from the Sanskrit words meru ( eruption. 34 The legal basis for this is provided by a provincial law enacted in Special Region of Yogyakarta, which allows the provincial authorities to determine disaster-prone areas and to restrict settlement and to 'revoke or reduce some or all ownership rights.' 35 The hazard map is displayed in Figure 1 . The disaster zones cover a combined area of 1,371 hectares and together they are known as the Red Zone. The classification was as follows:
• Disaster Zone I (coloured yellow in Figure 1 ) is considered to be 'potentially affected by floods/lava flows and pyroclastic flows.' 36 The government plans to minimise population density in this area.
• Disaster Zone II (coloured pink in Figure 1 ) is considered to be 'frequently affected by pyroclastic flows, lava flows, toxic gases and growing ejected rock fragments.' 37 Thus, the government considers this space should be used according to area and land use planning with low housing density; and finally
• Disaster Zone III (coloured red in Figure 1 ) is perceived as the area most vulnerable to disaster risk. The 2011 Regulation identifies this area as being 'frequently affected by pyroclastic flows, lava flows, rock flows, rock falls, toxic gases and glowing ejected rock fragments within a two kilometre radius [sic] .' 38 In terms of area and land use planning, this area is zoned solely for conservation and national park development. On the basis of this schema, the regulation criminalised continued settlement in Disaster Zone III.
Thus, the prime measure undertaken by government to ensure the protection of life was to prevent the return of residents within Disaster Zone III and permanently relocate those who had refused to relocate. This approach would involve the compulsory purchase of land located in Disaster Zone III and the resettlement of those that previously lived in the area to areas outside of the Red Zone. A declaration to this effect was made after some residents had returned to rebuild their homes and before formalisation of the decision in the 2011 law. However, significant expense had already been incurred by those who had returned to the disaster zone in the immediate aftermath of the eruption as many invested the compensation they received for livestock lost during the eruptions in the building of new homes. Despite the above attempts to protect life through relocating Red Zone residents, 592 families refused to relocate from the disaster zones. They also refused, for the most part, to sell their lands.
The 2011 regulation confers powers on the local authorities to relocate communities from Disaster Zone III by force if necessary. The decision to relocate families as laid out in the law was based on a number of considerations. Government officials stated at interview that they weighed up different considerations in arriving at their decision to impose relocation. These considerations included:
whether permanent evacuation was required; whether government could guarantee basic livelihoods in the newly settled areas; where the displaced would be moved; whether they desired to be relocated; the conditions in the relocated area including the provision of adequate housing, sanitation and clean water; the differentials in land ownership between the relocated persons and their neighbours, as well as, crucially, the risk of volcanic hazard.
As detailed in section 2 above, the procedural safeguards that must accompany any attempt to evict include the requirement that such eviction involves genuine consultation with those affected, advance notice, information, legal remedies, and legal aid. Initially, there was very little consultation of Red Zone residents concerning their settlement. The rationale for the absence of genuine input from residents may relate to the perceived urgency of the requirement to resettle people on the part of government. Similarly, no notice was given to the residents of the requirement to resettle.
Information concerning the resettlement was provided only after the promulgation of the 2011 law if at all. Dissatisfaction was expressed by residents concerning the provision of adequate information to residents relocating to the relocation scheme.
The prohibition on settlement contained in the 2011 law is still in force at the time of writing.
Nonetheless, the prohibition on settlement approach was progressively replaced by the concept of 'Living in Harmony with Disaster.' The Head of Indonesia's National Disaster Management Agency explained how the Living in Harmony approach was introduced in order to remove the criminalisation of the people refusing to relocate. According to him the new approach is an adaptation strategy designed to facilitate the residents in managing the risk of living within the Red Zone. Such a strategy involves an early warning system with the awareness that during the golden time (the time period between early warning of a hazard and the impact of the hazard) considerable evacuation efforts must be undertaken. The Agency Head also emphasised the importance of traditional early warning systems based on local wisdom in the implementation of the new approach.
Following the adoption of the new Living in Harmony approach the rehabilitation and reconstruction efforts placed an emphasis on boosting facilities and infrastructure in the region affected by the cold lava floods since the widespread deposit of loose ash in the aftermath of the 2010 eruptions. Concrete measures included the provision of an adequate early warning system, ensuring preparedness for evacuation and the construction of flow diversion channels in proximity to residential areas.
Nonetheless, the supervision over the implementation of the land-use conservation area immediately adjacent to the crater remains the only non-structural prevention and mitigation measure adopted to address disaster risk within the Disaster Zones.
In terms of disaster preparedness, early warning systems established involved the installation of sirens at public buildings and the provision of hand transceivers to selected community members. However, according to a local government official an early warning system was requested by the three subvillages as well as assistance with improving roads in the area, including ones used for evacuation.
These requests were met with no response. Training for evacuation was another positive measure adopted by disaster management agencies at different administrative levels to ensure preparedness for Merapi eruptions and thereby safeguard the lives of those potentially subject thereto.
In addition to training, ensuring the adequate maintenance of infrastructure is critical to timely evacuation. The key infrastructure in this regard is the road network leading from the upper slopes of
Merapi to the pre-identified refugee shelters located mainly in the city of Yogyakarta to the south. As the road infrastructure was completely destroyed by the 2010 eruption, a new evacuation route that was required was constructed and located in the Red Zone. Thus, despite the national and provincial policy not to provide public assistance to residents of the Red Zone, an evacuation route was nonetheless built. However, since the 2010 eruptions the road network within the Red Zone has experienced considerable use as a result of the transportation, by articulated lorry, of high-quality volcanic sand that had been deposited. This has resulted in a marked decline in road surface quality.
Concerns have been raised in relation to the lack of attention to the maintenance and repair of evacuation routes as government officials are reluctant to incentivise settlement within the Red Zone.
Duty to protect v the right to remain: Proportionality in practice
The foregoing provides a framework to assess how the duty to protect and the right to remain may be reconciled throughout the disaster management cycle. This is achieved on the basis of an evaluation of the extent to which the actions of the authorities met the three sub-tests for determining the proportionality of measures that limit the right to remain. Attention is paid in particular to how the authorities understood how the risk posed by Mount Merapi was to be assessed.
The first sub-test for determining the proportionality of an impugned measure requires that there be a fit between the goals of the measure and the means used to adopt it. In other words, the measure adopted must be objectively intended to achieve the stated goal. Applying this sub-test to our case study, the question must be posed as to whether the public authorities' temporary exclusion zones and initial prohibition on settlement and the imposition of permanent relocation objectively served the purpose of achieving the goal of protecting human life. Attention is thereby drawn to the perception on the part of the public authorities of the disaster risks posed to persons within the areas deemed to be at risk.
The high and imminent risk to public safety and to life posed by the eruption arguably justified the implementation of the temporary exclusion zones and the resultant limitation on freedom of movement despite the difficulty of the authorities to fully enforce them. In relation to the more uncertain risk concerning the next eruption and whether to introduce permanent relocation, the realist approach to risk characteristic of scientific and technical risk assessments such as those conducted by VDTRC determined categorically that those living within the 'Red Zone' were subject to considerable risk. Reliance solely on such an approach arguably led the authorities to impose permanent relocation without prior consultation with those affected. Relocation was justified on the basis of an appeal to scientific evidence provided by VTDRC in the form of hazard mapping. However, residents of many areas within the Red Zone had not incurred fatalities by the 2010 eruptions due to their elevated position and what some communities asserted was their capacity to read natural early warning signs.
A more constructivist approach to understanding risk would have better accounted for such a competing view concerning the risks faced by communities. Only with the prospect of the refusal of those remaining in the Red Zone to relocate were alternative approaches considered by the public authorities.
The second sub-test for proportionality calls for the application of the least harmful means to achieve the public interest goal served by the measure in question. While the imposition of the initial temporary exclusion zone can be hardly considered intrusive given the fact that it was not fully enforced and lasted only for the duration of the eruptions, this sub-test nonetheless draws attention to the validity of the local wisdom of communities concerning whether less intrusive measures may be available than the subsequently introduced permanent relocation measure. The initial regulation passed in the aftermath of the eruption imposed forced relocation as a response to the perceived high level of disaster risk within the Red Zone. Within the regulation little regard to local wisdom concerning the cycle of Mount Merapi's activity is shown. Such local wisdom includes knowledge of the early warning signs of eruptions such as the cracking of bamboo stalks and the flight of birds and small mammals from the area. The technical approach offered by natural science cannot appreciate this local wisdom that could allow for enhanced evacuation measures. It must be recognised that the government did strive to limit the intrusiveness of the relocation scheme. It did so by ensuring that relocation sites for those willing to relocate were as close as possible to the original lands. However, due to the high population density of the region, the identification of suitable sites was rendered difficult. Many of the sites selected werelocated just outside the Red Zone.
In adopting the Living in Harmony approach a more nuanced appraisal of risk assessment and mitigation can be identified. Risk is understood thereby to arise not only from the threat of eruption but also from the threat to livelihood that permanent relocation may entail. The capacities of locals to manage their own risk is also implicitly acknowledged, allowing for measures that are less intrusive than permanent relocation that nonetheless serve the same goal of protecting life.
The third sub-test for proportionality requires that the limitation of human rights standards caused by a measure employed must be of appropriate proportion to the benefit stemming from it. This test draws attention to whether, on balance, the benefit accruing from the temporary exclusion orders and the permanent relocation from an area perceived to be exposed to a high level of risk outweighed the cost in terms of the limitation of the enjoyment of the right to remain.
It can be clearly be argued that the limitation on the right to remain of the temporary exclusion order in proportion to the benefit. Less clear is whether the permanent relocation meets the requirements of this sub-test. In terms of compliance with the prohibition on forced eviction contained in both the right to liberty of movement and the freedom to choose one's residence and the right to adequate housing, the introduction of a law imposing forced resettlement can be directly traced to the revision of the hazard map in the aftermath of the 2010 eruptions to include new areas that had not been previously included. The perceived urgency of resettlement arising from the new risk assessment arguably led to the negation of the procedural safeguards required for the conduct of a forcible relocation in favour of the more pressing goal of mitigating risk. It is clear that the over-reliance on technical and scientific sources led to an assessment that the cost in terms of the right to liberty of movement and the right to adequate housing of this approach was not excessive in comparison to the benefit to be achieved.
As already mentioned, the passage of time allowed for greater consultation with the local communities concerning the nature of the risk faced within the Red Zone. It allowed for a more nuanced assessment of the appropriate balance between the competing goals of protecting life and respecting the right to remain. It is virtually self-evident that the positive measures taken by the authorities to ensure preparedness for disaster both within the Red Zone and at the relocation sites in pursuance of the Living in Harmony approach contribute to the fulfilment of the right to life and that these positive measures can be traced back to the perception on the part of government officials that such areas are subject to considerable risk of disaster. Any possible infringement of the right to life such as that arising from the unwillingness to ensure the maintenance of evacuation routes in the Red Zone can be related to the desire of the authorities to protect life by discouraging settlement. The same desire to protect life arguably animates the decision to withhold the provision of assistance by government and third parties. While the latter measures may limit certain elements of the right to remain in international human rights law, such limitation may be deemed proportional.
The case study highlights how the balance between the duty to protect and the right to remain varies over time as the risk assessments of the authorities become more nuanced and holistic as the response phase ends, recovery begins and preparedness is once again emphasised. The case study also highlights how different levels of governance conceptualised risk and the need for evacuation and resettlement in diverse ways. This phenomenon is far from unique (Settles 2012) . Further research ought to be undertaken concerning how different levels of governance address risk and the implications of this for the balance struck between the duty to protect and the right to remain in the formulation and implementation of compulsory evacuation and resettlement schemes..
Conclusion
Climate change, urbanisation and population growth are increasing exposure to disaster risk globally.
Compulsory evacuation and permanent relocation, as one set of adaptation tools among many available to public authorities, is likely to be increasingly resorted to in fulfilment of public authorities' duty to protect under international human rights law. While only a single case study is provided in this article, it clear that determining the circumstances in which permanent relocations are justified and conducting them in as humane a manner as possible demands an understanding of risk that recognises the limitations of reliance on technical assessments of risk alone. Such an understanding ought to also be reflexive and constructivist in natureand reflect the latest developments within social science approaches to risk in order to allow for more legitimate and, ultimately, more successful relocation programmes. While this approach to risk may complicate the proportionality calculation of public authorities as they consider whether or not and for how long to impose compulsory evacuation and/or permanent relocation from areas deemed to be chronically prone to disaster risk, such an approach on the part of public authorities is essential in order to ensure an appropriate balance between the competing interests of the protection of life and the safeguarding of the right to remain. 
